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1 TWO PHASE LIQUID MEDIA COALESCER 

-> 

3 This invention relates to a system for droplet growth 

4 within a two phase liquid feed stream, particularly a 

5 liquid phase stream comprising oil and water or solvent 

6 and water. However, the invention is applicable to any 

7 liquid feed stream in which there are at least two 

8 different phases. 
9 

10 It has been observed that for a significant number of 

11 processes which generate a two phase waste flow the 

12 efficiency of liquid treatment plant is no longer 

13 providing the desired level of phase removal. This, in 

14 many instances, is due to the feed containing 

15 relatively significant volumes of the minority phase in 

16 the form of small droplets (eg typically of the order 

17 of 10 fim or less) . These droplets provide a challenge 

18 for standard phase separation devices that are commonly 

19 used. 
20 

21 Chemical flocculants, downstream skimmed enhancement 

22 vessels, centrifuges or media filters have ail been 

23 considered as potential enhancement mechanisms to deal 

24 with the problems of small droplets. 

25 



1 In many instances the cost or space required to utilise 

2 such technologies is limited. If small droplets can be 

3 coalesced or "crown" to a greater size, then the 

4 existing equipment should perform in a more efficient 

5 manner. 
6 

7 It is an object of the present invention to provide an 

8 apparatus and method in which droplets in a two phase 

— 9 1 i qu i d — feed — stream can b e — coal e sced — tro — a greater — si z e. — 

10 

11 According to a first aspect of the present invention 

12 there is provided an apparatus for coalescing droplets 

13 of one phase from a liquid comprising two or more 

14 phases, the apparatus comprising a chamber, a 

15 coalescing medium having a surface area, means for 

16 securing said coalescing medium within said chamber, an 

17 inlet to said chamber, and an outlet to said chamber, 

18 said inlet and outlet being positioned such that liquid 

19 flowing from said inlet to said outlet flows in contact 

20 with said surface area of said coalescing, medium. 
21 

22 Preferably said coalescing medium has a high surface 

23 area per unit volume. Preferably said coalescing 

24 medium comprises a plurality of elongate members, most 

25 preferably in the form of fibres. The fibres may be 

26 substantially mutually aligned or may be randomly 

27 orientated. Preferably the fibres are of natural, man 

28 made or plastic material. The fibres may be 

29 polypropylene, metal wire, animal hair, polyethylene, 

30 polyester or glass wool. Preferably the coalescing 

31 medium comprises one or more polypropylene ropes. 
32 

33 Preferably the chamber comprises a substantially 

34 straight pipe having a first end and a second end, said 

35 outlet being arranged at the first end and an access 

36 cover being arranged at the second end. Preferably the 





3 

1 access cover is removable such as to allow access to 

2 said coalescing medium. Preferably the chamber further 

3 comprises a branch attached to an intermediate point of 

4 said pipe , said inlet being arranged at the free end of 

5 said branch. 
6 

7 Preferably the apparatus further comprises a retaining 

8 member to which the coalescing medium is secured . 

9 Preferably said retaining member is adapted to be 

10 removably engaged within said chamber. Preferably the 

11 interior of said chamber is provided with a lip adapted 
j_ 2 to engage with said retaining me rrJo e r . Preferably said 

13 access cover is adapted to hold said retaining member 

14 against said lip when the access cover is attached to 

15 the pipe. Preferably said retaining member is provided 

16 with one or more apertures for securing said coalescing 

17 medium to said retaining member. 
18 

19 According to a second aspect of the present invention 

2 0 there is provided a method for coalescing droplets of 

21 one phase from a liquid comprising two or more phases, 

22 in which the liquid is caused to flow through a chamber 

23 in which is secured a coalescing medium having a 

24 surface area, such that the liquid flows in contact 

25 with said surface area of said coalescing medium and 

26 droplets of a phase of said liquid coalesce on said 

27 surface area. Preferably the method uses an apparatus 

28 according to the first aspect of the present invention 

2 9 

3 0 

31 The present invention provides a simple process unit 

32 which can either be added to a process system when the 

33 system is constructed or be retrofitted into an 

34 existing process system to increase the efficiency 

35 and/or life of the process system. The coaiescer 

36 utilises additional surface area within the pipe to 
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3 In one embodiment the apparatus of the invention 

4 comprises a length of pipe fitted at each end with a 

5 pressure sealable fitting (eg a flange plate, which can 

6 be fixed to the pipe by welding, screw thread etc) . At 

7 one end of the pipe there is a "T" section fitted, with 

8 another pressure sealable fitting (eg a flange plate, 

9 again fixed by welding, screw thread etc) . The 

10 pressure sealable fitting on the pipe closest to the 

11 "T" section is blanked off, and acts as a service and 

12 inspection access point for the coalescing retainer and 

13 media . 
14 

15 The coalescing media extends within the pipe through 

16 the length of the unit and is retained by a retainer. 

17 The media retainer may be of disk type construction, 

18 and may have a number of drill holes therethrough to 

19 allow the media to be attached. The retainer is 

20 constructed from a stainless steel, or other suitable 

21 material that will not be prone to corrosion or wear in 

22 the environment under which this invention will have to 

23 operate. The media retainer is secured in position by 

24 appropriate means, for example by clamping between the 
5 shoulder of the pipe and the screw fitting of the 

26 blanketing plug, or by the retainer being restrained in 

27 the pipe by a welded lip/shoulder and being held in 

28 position by the flow of fluid around the media. It is 

29 envisaged that the coalescing media will be made from 

30 fibrous man-made or natural material such as 

31 polypropylene rope, metal wire, animal hair, 

32 polyethylene, polyester or glass wool. 
33 

34 To ensure that the coalescing media is correct for the 

35 accumulation and thus the coalescing of the minority 

36 phase this invention will allow for the coalescing 
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1 media to be fully interchangeable. The size and 

2 dimensional shape of the coalescer will be dependent on 

3 the flow characteristics (Reynolds Number) of the fluid 

4 flowing through the apparatus. For example, if a high 

5 Reynolds Number is required, a smaller effective cross 

6 sectional area is required for the same flow. This 

7 could be achieved by either reducing the pipe diameter, 
or increasing the cross sectional area that is occupied 

9 by uhe coalescing media. Typically the pipe may be 

10 between 10mm and 100mm in diameter, although larger 

11 pipes may be used. 
12 

13 A specific embodiment of the invention will now be 

14 described by way of example with reference to the 

15 drawings in which: 
16 

17 Fig 1 shows a schematic perspective view of an 

18 apparatus according to one embodiment of the invention 

19 indicating the location of the pressure sealable 

20 fittings, with a partial cut away view showing the 

21 coalescing medium inside the pipe; and 
22 

23 Fig 2 shows a longitudinal cross section of the 

24 apparatus of Fig 1, indicating the construction of the 

25 media retainer and the extent that the coalescing media 

26 extends through the unit. 
27 

28 With reference to the drawings, the coalescer 10 

29 comprises primarily a pipe 1 of suitable diameter to 

30 allow for the required flow characteristics. 
31 

32 The coalescer 10 is fitted into the process 

33 system/train by use of the pressure sealable fittings 

34 2a, 2b. 
35 

36 Access to the coalescer media retainer 4 and media 5 is 



1 achieved via tr.e inspection and maintenance access 

2 point 3 . The media retainer 4 is secured in position 

3 by the clamping action between the sealing device (ie 

4 binding plate 6) and a shoulder 7 within the pipe 1. 
5 

6 The coalescer media 5 is attached to the media retainer 

7 4 via a suitable method, depending on the media that is 

8 used. If polypropylene rope is used for the media 5, 

— 9 conne c tion is — achi e v e d by m e ans — of knots — 8 — ti e d in th e — 

10 ends. The individual ropes or strands 9 of rope are 

11 passed through preformed holes 11 in the media retainer 

12 4, so that the knots prevent the rope from becoming 

13 detached from the media retainer 4 . 
14 

15 In use the two phase liquid enters the apparatus 

16 through inlet 2a and passes along the pipe 1. The 

17 large number of fibres in the coalescing medium 5 means 

18 that there is a large surface area of the medium in 

19 contact with the fluid as it passes along the pipe 1 to 

20 the outlet 2b, encouraging the formation and growth of 

21 droplets of the minority phase on the fibres. 
22 

23 When the coalescing medium needs to be replaced, the 

24 binding plate 6 is unscrewed, the media retainer 4 can 

25 be removed, a new medium 5 attached to the retainer 4, 

26 and the retainer 4 reinserted in the pipe 1 and the 

27 binding plate 6 screwed in. Alternatively both the 

28 retainer and the media, preattached to the retainer, 
2 9 may be replaced. 

30 
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